Reduction of ultraviolet light-induced oxidative stress by amino acid-based iron chelators.
The generation of free radicals by ultraviolet (UV) light accelerates skin aging, which is known as photoaging. Cutaneous iron catalyzes the generation of free radicals. We designed novel antioxidants that suppressed the iron-catalyzed free radical generation and the ensuing UV-induced damage by mimicking the binding site of iron sequestering proteins. These antioxidants, N-(2-hydroxybenzyl)amino acids, were prepared by condensation of amino acids such as glycine and L-serine with salicylaldehyde and followed by catalytic reduction. The compounds formed a 2:1 complex to iron ion. These amino acid derivatives inhibited the iron-induced hydroxyl radical generation (the Fenton reaction). The compounds also suppressed UV-induced lipid peroxidation in murine dermal fibroblast homogenates. In addition, N-(2-hydroxybenzyl)-L-serine showed protective activity against UV-induced cytotoxicity in murine dermal fibroblasts. Desferrioxamine, a strong iron sequestering compound, was effective in inhibiting the Fenton reaction and the lipid peroxidation, but it was ineffective in protecting against UV-induced cytotoxicity. The results suggest that UV-induced oxidative stress can be reduced by these amino acid derivatives.